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WINTERIZATION OF CONSTRUCTION EQUIPMENT 
FOR ARCTIC OPERATIONS TO -55° 
UNDER SEVERE CONDITIONS 


By James C. Burrous* 


There’s more to working in the Arctic than keeping 
your gloves on or making sure your long-johns are 
good for 40° below. Tools, equipment and vehicles 
must have their share of winterizing, also. 

Engines are difficult to start. Steel becomes brittle 
and breaks. Rubber becomes very hard and also 
breaks. Lubricants won't flow. Batteries freeze. Diesel 
fuel turns to a solid mass. Fire extinguishers won’t 
discharge. Human flesh will stick to door handles and 
tools. 

Using equipment meant for warm-weather opera- 
tions is not always possible, even with some degree of 
winterization. However, the same equipment and 
vehicles used during winter temperatures Gown to 55° 
F. below must be available for use during summer heat 
of up to 100° F. The following may be of some 
assistance in preparing equipment and tools for use in 
Arctic conditions. 


Steels: 

Most steels and welds become brittle below -40° F. To 
help avoid early failure, they should have a Charpy “V” 
notch value of 15 ft. - Ibs. or better at -55° F. Some 
steels having this value now known are: I.N. 787, 
4130, 4140, and 1018, A36-FGP-K-N, LTM, A-537A, 
A-537B, and A-516-70-N. Attention must be paid to 
proper heat treatment and when treated steels are used 
warnings not to weld, drill or cut should be painted on 
such materials. 


Aluminum: 

Aluminum gets stronger with lower temperatures 
although temperatures to -300° F. are required before a 
significant increase is noticed. 6061-T6 is not 
recommended in welded applications. 5083, 5086 
usually can be welded without loss of strength. 
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Rubber: 

Buna N, cloroprene, EPDM and silicones provide good 
service, although rubber products in general become 
very hard in the Arctic cold. Door seals, for example, 
sometimes shatter into pieces after slamming the door 
a few times. 


Plastics: 

Teflon, nylon, fiberglass, silicones and polycarbonates 
(lexan) generally provide satisfactory service. With 
such a wide variety of applications available, some 
testing in a cold box may be required. Plastic covered 
seats crack and fall apart. Plastic windows scratch 
easily and the surface will craze. 


Leather: 

Leather products generally provide satisfactory service 
for seals, pump diaphragms, gaskets, etc. if properly 
oil-soaked. Untreated leather will absorb water, freeze 
and become stiff, etc. It usually will not break unless 
heavily stressed. Safety belts must be properly treated. 


Lubricants: 

Synthesized hydrocarbon in the form of fluid, gear oil 
or SRI grease provide about a 30 degree advantage and 
generally work well in most components, including 
engines, transmissions, gear boxes, differentials, 
bearings, etc. Conventional petroleum-based lubri- 
cants get very stiff. There is much data now available 
on Arctic lubricants. 


Hoses: 

Hydraulic, air, coolant, and fuel hoses should have 
flexibility at -65° F. In systems where fluid is hot and 
under high pressure, -40° F. hose sometimes performs 
better than -65° F. hose. Most hose manufacturers have 
low temperature products. Flexing during operation 
should be kept to a minimum when choices can be 
made at installation. Presoaking with synthesized 
hydrocarbon lubricant helps maintain flexibility. Some 
plastic air hose remain flexible at -100° F. but melt 


when exposed to heat during engine compartment 
preheating. End fittings should prevent water from 
getting into braiding as freezing causes breakage to 
occur. High pressure air hose ends should be 
safety-chained to avoid whip should breakage occur. 


Air Systems: 

All operating air systems must be equipped with an 
in-line air dryer with heater (or equivalent) and an 
alcohol injector to prevent freeze-ups. Even with a 
heater, the drain lines often freeze shut, causing air 
_ system malfunctions. Some equipment requires in-line 
lubricators. If a governor is used on a compressor, it 
must be cleaned and regreased with an Arctic 
lubricant. 


Cooling Systems: 

Temperature modulated fan controls are desired. All 
cooling systems should have a solution of permanent, 
anti-rust, ethylene-glycol base anti-freeze and water. 
Maximum protection can be obtained with a mixture of 
68% anti-freeze and 32% distilled water (clean potable 
water is acceptable). Anti-freeze solutions should be 
run through cab heaters and coolant heaters before 
shipment of equipment to the Arctic, otherwise, water 
left in these components freezes. The use of silicone 
hoses for radiators and heaters helps avoid premature 
cracking. 


Vehicle Cabs: 

Personnel cabs, as normally provided, may require 
some additional features to provide the necessary 
safety and comfort. Cab temperatures of 35° F. are 
common for properly dressed occupants but adequate 
cab heating cannot be over-emphasized. Air leaks and 
wind against the glass can bring rapid cooling. 
Therefore, a blanket carried in the cab can be a very 
useful item to place between the door and the driver’s 
body to protect his outside hip and leg, or throw 
around his shoulders and neck. Leaks wili also allow 
snow to enter the cab during storms. Additional 


window defroster fan should be provided. All around 
high-density insulation should be waterproof, sound- 
absorbing and protected from surface damage (see 
Insulation). Seats should be covered with waterproof 
canvas. Plastics coverings will crack, and a portable 
seat pad or flat pillow should be provided. Door seals 
should be bulb type made from silicone, similar to 
refrigerator door seals, when possible. Open stops 
should be provided on doors to prevent wind damage. 
Red dome lights reduce window reflections, but cabs 
should also have bright inside emergency lights to use 
if it is necessary to work on small parts out of the wind. 
Also, a12-volt drop cord should be available which will 
reach any part of rig for emergency lights. Survival gear 
should be stored outside of cabs or nearby so that it 
can be freed rapidly in case of fire or other need. 
Safety glass is required at all locations because 
window breakage, due to flying gravel, is common. 
Heater hoses should be insulated and protected from 
ice build-up. Screened windows provide mosquito 
protection for summer operation. 


Electrical Systems: 
Wire covering must be flexible at -65° F. Normal plastic 
covering cracks and causes shorts. Connectors must 
be waterproof and dried with alcohol or sprayed with 
electrical contact cleaning solution at time of 
installation. Wire bundles must be securely tied to 
prevent tearing loose during ice build-up. Circuit 
breakers eliminate the need to carry and store fuses. 
Batteries must be of heavy duty commercial type 
with somewhat larger ampere-hour capability than 
equipment requirement. It must be kept fully charged 
and warm in vented battery compartments. Gases 
given off during charging are highly explosive. 
Battery ground cables should be equipped with an 
emergency disconnect switch for rapid battery 
disconnection if an unfused short occurs and for 
prevention of battery drain during storage. 
Alternators.must have additional capacity to handle 
extra loads from heaters blowers, lighting and starting 


at near engine idle speeds and set on “hi” charge. 
Alternators should be radio-suppressed. 

Starters should be connected to the battery through 
a series-parallel solenoid for 24-volt start, 12-volt run, 
whenever possible. 

Equipment should be outfitted with battery jumper 
cables, or an external starting receptacle to receive 
auxiliary power. 


Radiators: 

Radiators should be equipped with thermostatically 
controlled shutters of the snap action type that can be 
either open or closed. The slow-moving type seem to 
freeze in position more easily. When choosing radiator 
size, remember that a cooling capacity is required in 
the summer to +100° F. 


Hydraulic Systems: 
Synthesized hydrocarbon fluids should be used 
generally. Oil filters with extra bypass capacity for 
passing cold oil during start-up will help prevent 
element collapse. Engine-coolant heat-exchangers 
help to warm the oil for initial start-up. Hose flexibility 
to -65° F. is required. Hose flexing should be kept toa 
minimum when choices are made at installation. 
Gradual bends are preferred. Presoaking with synthe- 
sized hydrocarbon fluid helps maintain flexibility. 
Hydraulic pumps should have a disconnect when 
possible to eliminate parasiting drag during engine 
Starting. 


Engines: 

Synthesized hydrocarbon fluid lubricants should be 
used. Engine lubricant sump heaters, if used, should 
have a watt density of not more than 20 watts per 
square inch of heating surface, otherwise coking of the 
oil occurs. Oil filter elements collapse on cold start-up 
unless sufficient capacity bypass is provided. Some 
engines require a prelube pumping system before 
start-up. Oil drain plugs and fill openings should be 
readily accessible for draining and filling with large 


containers. 

Coolant heaters for larger engines should have a 
capacity of not less than 2,500 watts at 120-volts, and 
should be thermostatically controlled. 

When ether injectors are provided, a warning sign in 
the cab should indicate that their use with glo plugs or 
air box heaters may cause an explosion. 

_ Fuel must be drained from tanks, lines and filters 
“before shipping to the Arctic because conventional 
diesel fuels turn to solid in extreme cold temperatures. 


Tires: 

If tires are of tubeless type, tubes must be installed of 
the proper size. Tires must not have cord that will take 
a ‘‘set” or have flat spots when cold-soaked. If sealants 
are used they must not freeze to -55° F. (most sealants 
are water base). 


Diesel Fuel and Fuel Systems: 
Arctic diesel fuel should be used with 40 minimum 
cetane number and slush point of -70° F. All other 
diesel fuels must be drained from tanks, filters and 
lines before shipment to the Arctic. Water-absorbing 
substances such as isopropyl alcohol, will be added to 
tanks on every fill. Fuel hoses must have -65° F. 
flexibility. It is not recommended that fuel tanks be 
insulated with urethane foam. It soaks up fuel and 
chips off easily. Engine coolant piped through tanks 
has worked well on federally approved systems. Hoses 
should be insulated with closed cell foam rubber 
tubing. 

Regular grade gasoline is used but also requires 
addition of water absorption chemicals at every fill 
because of condensation inside tanks. 


Brake Systems: 

Require Arctic type SAE 1707E brake fluid. Extra heavy 
extractors are needed to aid disc and drum lining shoes 
to return after brake application. Due to freeze-up, 
parking brakes generally are not used and wheel 
chocks must be provided. 


Bearings: 

Prepacked and shielded bearings should be repacked 
or ordered packed with synthesized hydrocarbon SRI 
polar start grease (or equivalent). Special sealing is 
usually required on this type of bearing to keep water 
out and grease in. 


Under-Body Pans: 

Under-body pans for heat retention are generally not 
required. Internal snow or ice build-up precludes their 
use. If used, adequate access holes with covers must 
be provided for servicing. 


External Operators and Engine Enclosures: 
Protection from wind and snowfall is important. 
Insulation generally should be as sound absorbant as 
possible and must be fire-retardant (see Insulation). 
Large access openings are required for daily and 
periodic servicing. Survival gear may be stored nearby. 
Windows must be made of safety glass with visibility 
adequate for performance required. Overhead protec- 
tion (R.O.P.S.) may apply. Windshield washers and 
wipers for observation windows should be provided 
using nonfreezing washer solutions. 


Vehicle Movement Alarm: 

A backup alarm is required to sound when vehicle is in 
reverse gear. When equipment is working in close 
quarters with personnel, front sounding alarms help 
reduce danger. Personal head gear limits hearing. 
Large rigs are sometimes limited in all-around 
visibility. 


Insulation: 

Fiberglass, sealed against moisture absorption, 
closed-cell low temperature rubber, and most plastic 
foams work well. All must be fire-retardant. Urethane 
foams must be painted with a fire-retardant covering. 


Lighting: 

Long periods of darkness require additional lighting on 
decks, derricks, winches, and steps. Vehicles should 
have extra backup lights. High intensity driving lights 
aid night-time operations. 


intercom Systems: 

Due to enclosed cabs and generally noisy operating 
conditions, inside-outside communications are im- 
proved with two-way intercom systems. 


Radio Suppression: 

When possible, all motors on heaters, defrosters, 
windshield wipers, should be heavy-duty radio-sup- 
pressed. 


Shipping: 

lf ocean shipping is to be used, products and 
equipment must be protected from salt spray damage. 
Overseas shipping specifications are readily available 
from companies in that business. 


Grab Handles: 

Flesh freezes to cold metal almost instantly, so grab 
handles, hand rails, door handles, tools, etc., must be 
covered. Some dip and cook type plastics work well. 
Tool handles should also be covered. Gloves must be 
worn when handling all metal, so access openings 
should be extra large. 


Shields Around Moving Parts: 
Tight fitting clothing is less prone to get caught in 
moving machinery. However, because most Arctic 
clothing is bulky and !oose fitting, shields must be 
placed over all moving parts. 


Burning of Drained Lubricants: 

Some operators are adding drained lubricants to fuel 
up to 642% mixture. Since little is known about the 
quality of drainings, care must be used to avoid 
contaminating the system with water, ethylene-glycol 
or excessive solids that may be in the drained oil. 


Fire Extinguishers: 

Fire extinguishers are required on all equipment. They 
must have a nitrogen charge (COp5 will not discharge in 
cold temperatures) and cold weather hose should be 
provided that is flexible at -65° F. A minimum rating of 
10-BC is required on vehicles carrying explosives and 
must be U.L. or Factory Mutual Engineering 
Corporation approved. 


Remote Control: 

Push pull type control cables eventually become 
unmovable in the Arctic cold. Plastic linings get stiff 
and won’t allow bending. Water injection occurs 
through direct spills to the cable ends or through 
condensation even if ends are sealed with a rubber 
boot. Dried air, hydraulic or direct mechanical linkage 
for the operation of remote controls generally works 
satisfactorily. 
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EQUIPMENT BY MANUFACTURER 
Sold, Installed and Serviced with 
Stocked Parts for Alaska 
BY 
PAUL K. HAGGARD COMPANY 


EARTH DRILLS FOR PILINGS: (Both used and 
proven in Alaska) 
Sterling Engineering and Manufacturing. 
Watson, Inc. 


AUGERS, TEETH, PILOT BITS, POCKET TEETH: 
(Developed and proven for permafrost conditions) 
Pengo, Inc. 


TRACKED OFF-THE-ROAD VEHICLES: 
Bombardier Limited 
Bombi--Personnel Carrier 
Muskeg Carrier--8,000# Payload 
Muskeg Tractor--Fast Heavy Hauler & Brush 
Cutter w/1.8 PSI 
SW48 & SW64 Tractors--Snow Removal Vehicles 
Muskeg Tractor Jimmy--For Skidding Logs 
Muskeg Tractor Transporter--15 Ton Payload at 
3.2 PSI 
Skidozer--Ski Area Grooming & Over Snow 
Transportation 
12 Passenger Snomobile--40 MPH for Rapid 
Transportation 
Wittenberg Trac-Truck Undercarriage--100,000 
GVW w/11.2 PSI 


INDUSTRIAL CRANES AND DERRICKS: 
Cascade Knuckleboom 
Tel-E-Lect Titan Cranes 
Reach-All Cranes 


INSTANT AIR BEAM STRUCTURES: 

Used in Arctic for over 10 years. Good for -70° & 
70 MPH winds. Ideal for on-site equipment 
maintenance, personnel work & rest shelter, & 
material storage. 24’x24’x17’ most popular size 
for slope; placed in series for larger covered 
areas if required. 

Air-Tech Industries, Inc. 


AERIAL MANLIFTS & WORK PLATFORM - 29’ to 
120’: 
Reach-All Manufacturing and Engineering 


BODIES; CONSTRUCTION, MAINTENANCE & 
PERSONNEL OF ALL TYPES: 
Heavy Duty with Guaranteed Water Tight 
Compartments 


SNOW PLOWS; ALL SIZES AND TYPES: 
Henke Manufacturing Corporation 


GENERATORS, BELT DRIVEN TO 4000 WATTS: 
Proven and used for years in Alaska, Canada 
and U.S.A. 


RADIO CONTROL PACKAGE FOR MOST 
HYDRAULIC [OPEN CENTER] OPERATED 
EQUIPMENT 
Intercom Systems for Vehicles 
Lighting for Vehicles and Equipment 
Vehicle Movement Alarms 


ARCTIC SURVIVAL KITS (Developed by Men 
Familiar with the Arctic) 
Construction and Service Personnel for Outside 
and Inside Mounting of Vehicles 
Aircraft 
Rental Cars & Trucks 
Freight Haulers 


Survey & Research Crews s 


July 5, 1974 


ADDENDUM NO. 1 


Page 2 - Lubricants: 
Synthesized hydrocarbon will work well in both winter 
and summer. 


Page 6 - Tires: 

At -20°, you cannot put air in the tires due to the valve 
stem freezing. DO NOT FORGET TO INFLATE SPARE 
TIRE, TOO. 


Batteries: 

Some operators are adding Trickle Chargers that 
operate when coolant heaters are plugged in, which 
help keep batteries charged. 


Engines: 
2250 watts at 115 volts adequate for coolant heaters. 
Propane fired coolant heaters work well. 


ATTENTION TRUCKERS: 

Truckers hauling to the north should winterize their 
equipment before leaving and carry approved survival 
gear. The Alcan Hiway is long and lonely. Running off 
the road or getting stuck is common. Lubricants 
usually jell in outside oil filters unless insulated or 
heated or both. 

All equipment being shipped to the Arctic or near the 
Arctic areas must be fully winterized and run for 
check-out before shipment. The log jam of equipment 
that cannot be started after arrival in the cold produces 
an awesome job of unloading and moving to job sites. 
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